
-,m: Dellinger, Philip 
It: 

. .J: 
Monday, August 25, 2014 1:27PM 
Ben Grunewald 

Subject: RE: "Traffic Light" sub-group ... 

I saw it a week or so ago. It seems too qualitative to me to carry much weight. Thanks. 

From: Ben Grunewald [mailto:ben@gwpc.org] 
Sent: Monday, August 25, 2014 9:29AM 
To: Ben Grunewald; Leslie Savage; Bauer, Robert A; robert.worstall@dnr.state.oh.us; r.hoffman@kcc.ks.gov; 
austin.holland@ou.edu; Gertson, Rod; Jeff Bull; brian.woodard2@chk.com; Nygaard, Kris J; 
Timothy_Tyrrell@xtoenergy.com; Linda McDonald; dhenry@hilcorp.com; Dellinger, Philip; Platt, Steve; Bates, William; 
Scott Anderson; Trenton Cladouhos; Grant Bromhal; Tim Baker; Gerry Baker; Mike Paque; Steele, Edward (GE Global 
Research); tom.kropatsch@wyo.gov; WRish@hullinc.com; Brad Bacon 
Subject: "Traffic Light" sub-group ... 

See 2 items below ... 

Have you seen this from USGS??? 

http://earthquake.usgs.gov/regional/ceus/products/OKeqanimation.php 

.:Jy: Less shake from fake quakes 
rue! Fix, Fort Worth Star-Telegram, Longview News-Journal 
August 18, 2014 
By: Seth Borenstein, AP 

WASHINGTON (AP)- Man-made earthquakes, a side effect of some high-tech energy drilling, cause less shaking and in 
general are about 16 times weaker than natural earthquakes with the same magnitude, a new federal study found. 

People feeling the ground move from induced quakes- those that are not natural, but triggered by injections of 
wastewater deep underground- report significantly less shaking than those who experience more normal earthquakes 
of the same magnitude, according to a study by U.S. Geological Survey geophysicist Susan Hough. 

Distance matters in this shaking gap, however. For people within 6 miles of the fault, artificial and natural quakes feel 
pretty much the same, she said. 

Hough studied similar-sized man-made and natural quakes in the central and eastern United States from 2011 to 2013, 
comparing the reported magnitude to what people said they felt in the USGS electronic "Did You Feel It" survey. She 
found that while two different types of temblors may have had the same magnitude as measured by seismographs, they 
had distinct differences in what people said they felt. 

The way artificial quakes felt was equivalent on average to a natural quake that had a magnitude 0.8 smaller. So a 4.8 
induced quake felt like a 4.0 quake, Hough said. The magnitude scale used by USGS and others is mathematically 

'l'lplex, but a drop in 0.8 magnitude translates to about 16 times less strength or energy released. 

::,ometimes the difference is even bigger. Hough said a 5.3 August 2011 man-made quake in Trinidad, Colorado, actually 
felt like a 4.0 quake, which is about 90 times weaker, based on the thousands of responses in the "Did You Feel It" 
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survey system. The study, published Monday in the Bulletin of the Seismological Society of America, looked at quakes in 
Oklahoma, Colorado, Arkansas, Texas and Ohio. It included a 5.7 quake in Prague, Oklahoma, in November 2011 that 
injured two people and damaged 14 houses, which Hough said felt like 5.1 magnitude natural quake. 

"The hazard of these earthquakes is lower than what you'd expect," Hough said. "It's not that there's no hazard, it's just 
that it's a little better than you might think." 

Man-made earthquakes have become a big concern recently as hydraulic fracturing, or tracking, and other drilling injects 
wastewater deep underground. Scientists say that sometimes triggers shifts along existing and previously unknown 
faults. Oklahoma has had more than 300 earthquakes of magnitude 3 or more- strong enough to feel locally but too 
weak to cause damage- since Jan. 1. Before 2007, Oklahoma averaged only one quake a year of that size. 

The artificial quakes may have less energy because the fault is lubricated by the injected wastewater, making it easier to 
slip, Hough theorized. 

Ben Grunewald 
405 516 4972 
Thanks- Ben 405 516 4972 
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